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This work deals with metal and metal-dielectric magnetoplasmonic (MP) multilayers, which 
combine noble metals and ferromagnetic ones and exhibit interrelated effects between the excitation 
of Surface Plasmon-Polaritons (SPPs) and their magnetooptical (MO) activity. We have studied the 
effect of the SPP resonances for the enhancement of the MO activity and the magnetic modulation of 
the SPP wavevector. This phenomenology has been characterized on different systems: 
1. The use of Ag instead of Au as plasmonic material to improve the performance of the 
MP multilayers, due to the lower optical absorption of Ag compared to the Au one in 
the visible region (Figure (a))1,2. 
2. Study of the interfacial roughness effect on the magnetic field modulation of the SPP 
wavevector. Epitaxial and polycrystalline Au/Fe/Au trilayers have been studied, and 
this comparison proves that the higher interface quality gives rise to an enhancement 
in the modulation(Figure (b))3. 
Moreover, optimized MP multilayers have been successfully used as transducers in Magneto-
Optical Surface Plasmon Resonance (MOSPR) sensors to detect volatile organic compounds (gas 
sensing) and to detect the antibody of the Bovine Serum Albumine (biosensing): higher sensitivity 
than in traditional Surface Plasmon Resonance (SPR) sensors has been obtained (figure (c))4. 
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(a) Comparison between Au/Co/Au (green
squares) and Au/Ag/Co/Ag (red circles)
structures. In both multilayers, the nominal Co
thickness corresponds to the case of maximum
SPP excitation and thus maximum R/R (5.5
nm Co for Au/Co/Au and 8 nm for
Au/Ag/Co/Ag).
(b) Fe interlayer dependence of
experimentally (symbols) and simulated
(continuous lines) (k/k)SPP using the actual
MO constants obtained from epitaxial
(diamonds) and polycrystalline (triangles) sets
of structures.
(c) Normalized calibration curves for the
MOSPR sensor (red circles) using Au/Co/Au
as transducer and the “classical” SPR sensor
(yellow squares) using a Au film as transducer.
The sensitivities of both sensors are calculated
using a linear fit in the 0-1.5 ppm concentration
range
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